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ABSTRACT : PURPOSE: To suppress a crack of a semiconductor layer, etc., for forming a 

semiconductor integrated circuit element due to a stress generated at a rear surface side 
split groove in a method for manufacturing a semiconductor integrated circuit device for 
recovering a semiconductor chip by removing a defective macrocell of a plurality of 
macrocells disposed to be laid in a chip region of a semiconductor wafer having an SOI 
(Silicon On Insulator) structure, and disposing instead a non-defective macrocell. 

CONSTITUTION: The method for manufacturing a semiconductor integrated circuit device 
for recovering a semiconductor chip has the steps of removing a defective macrocell 7a of 
a plurality of macrocells 7 disposed to be laid in a chip region, and disposing instead a 
non-defective macrocell as defective rtiacrocell replacing steps. The method comprises 
the step of forming a tapered part 30 on the outer periphery of a bottom of a rear surface 
side U-shaped groove 29 when the groove 29 is formed from a rear surface of a wafer 5 
so as to remove the macrocell 7a. 

COPYRIGHT: (C)1993,JPO&Japio 



(19) B*BtttfJf (JP) (12) & H| |^ & $g (A) 



«OT§¥5- 198783 

(43)&PBB ¥£5^(1993) 8 B 6 B 





WKJT]^Ci*J fi KM K^Ew 7 ? 






U A 1 T 97/1 IS 








97/04 










D 8427 - 4M 








9169-4M 


HO 1 L 


21/82 M 






% 


HEM* »#«©» 3 (± 12 H) 


(2i)aw** 


WK¥4-9810 


(7i)m«A 


000005108 










(22)ffiSB 


¥^4^0992) 1£23B 




*^^BBK#B»W*nTH 6#Jft 
















*GR*ffltl|r4#23ZBftJl «3£AttB4 














amrn a 





(54) imnm] tm#8NB*mm<ow&tttk 



(57) [fi»] 

[Bft] SOI (Silicon On Insulator) m&OHRt 

is^t 5 ices LT¥«#*HUiitt* 

S@teKe©fijS*j*lC*HT, n-fe.il/7aS: 

ttoarrfcat;:* ">xA5©sffi*^sffl«u»2 9& 
»*r*i»c. 8s«aus2 9©e9b^icx-asb3 



7 30 29 30 



15 



7 (7a) 30 29 30 7 

j 1 / / * 




li 26ioib 26 n ie ii io 1b 26 ii 



-611- 



(2) 

1 

mmm* : mimo*m#M*«t»ttso i *§ig© 

n&^-7^n-fe;K0SH»c, «fE««>&**eigJf<fcO 

xat, ws*Biflj^ai}s^fi!oXig*j;r^ifflffi!i^ai« 

»*lSftK'FA'Tirn-feA't*Dffl-ri8t, HE* 
llv^n-fe;i/©fi[BtAT^n-fe;v*«AUfc«, ■£© 
Av^n-fe;i/S@^-r*XSt, ME^At^ n-fe;>© 
£&xg&©3^ 7ffiWj©v* n-fe;uffi£$iB!bTffi 

*-r-s¥«*«aiHiK£e©iJjg*i*-c*oT, we* 

[«f*«3] ttEfiv*ti-fe;l/«HJ£T*lSfclRl, 

VJ&CVDifeC±"3T*W»Sffl»ji*. UE&V^n 

■t*sH«-r*!it*wiii:-r*ii*aii2«fl!)*«w* » 
mnmusmmwum. 
wm<mmtt.tm 

C000 1] 

KftSfflcHU ¥*fr*«lHlK^B©KjiXie 
[00 0 2] 

[tt*<z>ttffi ^J»fr«aiiIK«g©SiiiXStc*5tt5 
^V^ftWSIf IC3VaT». 2 - 3 3 2 6 

0 4^fcE****0, -£©«gli#:©.!:*Jt)-?i&£. 40 
[0 0 0 3] *r. fc-iWMiXSfclS^T, SOI 
(Silicon On Insulator) «ifi©*MH*$X/\ (KT. 

•5. 

[0 0 0 4] T^n-fe;W4. 

[0 0 0 5] T*d-fc»©flHfctt, SOIffijg 



«fBB¥5-1 9 8 7 8 3 

2 

Mfc-ztLTSo. *<Dmv>\*imz\t-&{t*'in <s i 
[0006] *v»t, *v7miino&~*9u*.)\,o® 

Mftft0fBMI«ft$l/fca. S O I «|09XAOt 

[0 0 0 7] *v»T. TAvjrn-feA-tPiaio^atfcJ: 
oT. WABte©Si/\*>SttDmLfc&T?n-fe;P 

[0 0 0 8] nM*HNIIrtC#>M 3 H»© 

[0 0 0 9] 

[aw**** u± 5 t-rzmm trsa*, ±e«*© 

[0 0 10] tt*tt. XBfll#*lltC!>fliii& 

j£ffii©£fft*tfc£iaaifcoTWii:©T. SBffliJ# 

)vmi&xn&o>mi£omm<p\zmwmmmmT% 
©j&fflaicm^-r****, *©issBAse^i:UT, s 

O I *£©?IA£B)£TSS*&*i&!B:B:|3«}:i;¥iS 

[0011] **wtt±ewifc»BUTa*n&'bo 
9 y 9 *»»4-r-5S«s»wr-5 r t©-c^sa«*a 

[0012] *55^©iiE&5t;fc-e©ffi©gWt»r« 

[0 0 13] 

»w©5^. fta«fct>©©*»«wmicRwi-n«, 

aT©t*0TS.5. 
[0 0 14] T&fcS. it;R3iiEfi©fS<8«. 

&&±<Dm&jL&i&mm±\z*mft&m®®m : ?&m 



-612- 



(3) 

3 

©v* u-tjvmmmvxm^n^mmmm&mmi 

-/tOTMSSttS J: 3 tc«B<ll#9JSI£iB£¥$tt3l8l 
[0 0 15] SI#B2E*©5891«. IWEAviro-fcA' 

■ft* 4 *»fMR«lHllSSS©»ig*ffi kt £ fe COT ft 
[0 0 16] StJfcE3gE«©&38t4, tfGA-7?n-fe;|, 

smrrsisfcRL-c, m^smm t anmn\z, rh 

[00 173 

[fpffl] jiSEUfcii*aiE«©»wic±ntf, «b<bi 

5HI*©JdH^Jifc5 l -.rt*JM6l/&::fcfcJ;D. ft 30 
*, ftBII#Mft©«ffl©B*fl^^*LTlllfc?T 
V»fc***«»**ft*©T. *©S8«#£g££UT 

[0018] *&, -ttwic, Hv7jmmt&<. n 

[0 0 19] 

mmm 13 a 1 i4*3w©-sai^**¥»#*8! 

-JkEftXSHfTBttO^XAO^WHH. 03140 
2 OWM:»««ft&? 5> ^«W®*fcfc¥BH. H 4 

ish 3 ©^y ^»*rtfc»jj8anfcT uwom** 

B0, SI 5 BB4 ©7 ? ntJWI:»)J3nfci'7 h 1/ 
SB©PJ8£K£>fc*©? n y 2rft*©^-f 5 



5- 1 9 8 7 8 3 

4 

©8E^0, 0 9tt08tC^UfcA7jffl^7hk>>X*© 
rtBEIRH. HI OtttilTjffl^hW^i'Offi^H, 
01 11401 0 l:SLfe(IIAffli'7 M/^Mrtffi@ 
S50. 0 1 2 ti«-jfciafcr8IITB«©i>XAfl!)B« 
SrBH. HI 3BTjrn-fe;HMEl8«|'t*tf*^X/\ 
©SffiftBH. 0 1 4 *5<ktf 0 1 5 tt7XA8ffl«»tJ 

*WaiS*ttWT*&»©«7X/N©MHIflIiH. 01 
6 tt'7X/N±BHft««»j«XS*ttWr*»:J6©'>X 
A©MWKHH. 0 1 7 «0 1 6 lC;j*U&7XA©¥B 
0. Hi 8H:j»Ti'n-fe^H>6XS*«W'r*&»©'> 
XA©S«9fB0, ■i9tt<7XA£MWmab&»x 
gSittWr-6&©©^XA©fii58fBH. 0 2 0 (WI 
A±Bffl¥fiteXg&7Di&©?XA©ig«B0TS> 
•5. 

[0 0 2 03 *HJS»1 1 fci5V>Ttt. WAKf&HL S I 
OMtmfVMMBIIl HIL S I fcEJgStt 
[0 0 2 13 01 IC*£iS0!l 1 ©¥$#£«III8S£B© 

Kjgxss^r. *mmm 1 ©^«^ani!Sgfi©s 

jtXfitt, «**.«&© 4 OOIgfc^LTH*. T&*> 
5, »-*K«Xfil, v4rn-fc;Hft3£Xg2, ?FAt 
fn-t;l-32SiXg3*±u:mz:*EiSixS4TftS. ■€• 

T&tZ> 7 ^©Xg£WUTV>£. 

[0 0 2 23 ^-*fiB»XSl*t^TU/til«© 
"7XA©¥BB*BI2fcjSf. 7IA514. WAtfv'U 
3> (SI) WIM*&ftD. *©EfSJi. Wttte-f 
>?n&r&Z. ■>XA5©±B±fcf4. 09*.«3 2fl 
©?y!/««6jWe«a*lTK*. #?9 7HUfc6©* 
#£f4> 09*14" 2 OmmX 2 Ommgffi-pft-5. 

[0 0 2 33 ^©^y7 p ®*S6©ifc*cJpB0£0 31;:7* 

f. a^yywssertfctt, «jx.H4ooioYi'Dt 

££f4» W;U4"1ubX lmmgarP**. 

[0 0 2 43 fev^o-fe;i/7lc»4. Pl-iMHMttffT 
&v£n-fe;u7rt©-fejM*j@»»4, -en-enni 

[0 0 2 53 ■€-©T^n-fe;U7©lt^BB*04fc^ 
■T. -7i/n-fe;l/7©^*tc«. «A.tt-t;n*g@Kfii«8 

^iBe^nrvis. -fe;n*iiiiisffi«8ct4, m«3K 
y- hsa©y- syu-f «©±5&-feA-i«jiaa*»»j« 

[00263 fc«u -fe;n^iii»tty-h7w-f»cfB)e 

$tl2>'fc©-r(4*<ffl>!r*H'5IflT»»3. #5A«16K 
b~6 4KbSS©SRAM(Static RAM)^7^-D^|aI 



-613- 



5 

co o 2 7] ■tfrnm&man.mztete&oxiitf] 

[0 0 2 8] £fc. #A.tBftiaR«Wt9fci2. 
0«W«SnTV»*. fly H 1 014. m-^B3i^Xg4 

«5V>T. v^ni^iyis&irrsfc*©^-;/ FT* 
S. 

[0 0 2 9] AW F 1 0©»N14. Y-hfk&Gt-rZ 
b)s>yM*Z* 08A14*N=1. 9 G° 8 ifc*. -fftfc 
5, WU4*G=3 0 0 0y-F©«£. A<yF8N=2 
3 2fi"P*5. U&tftoT. §T^D-fe;U7tCf4. 4>fc 
< tfc 2 3 2|H©/ty F 1 OtfJgjfcSftT^*. 

[0 0 3 0] t£ZT, *««m 1 fc*V»Ttt. «W 
Si 5 KV? D-fe;M*OEIg 2 fciSHT&T* P-feJW 

mmfc t H SfBfflftVyVH'A' 7 CJO 2 3 2 flOrty F 1 

EB (Electron Beam)xX$'£fflV>T , &l^l!6T»5. 
[0 0 3 1] *C*e, *Wt«lK*V»TI4. X**> 

-5. HRHfcX+^y'XhSfc'aViTtt. «A.tfU7 
(REALIZE • INC.) . BBfU 5 9¥ 2 H 2 9 BfB 
ft. r^x^ALS IJfcffitttrA>F7*y*J P 1 50 
~ P 1 5 4 57-69349 

s©r::^T(4*s»'r-&. 

[0 0 3 2] #£Ji« l KS^Ttt, T*n-fc;k7©£ 
Hf±fc»*an&<MfcB«>7'X hrty F 1 1 lc7"n-7 

i)i«iiItt£ftoTV>-5. 

[0 0 3 3] SfX h/ty F 1 1 14. M^.aS?^Dt 
^7«>-b*l«}l3IMW8±fcE«StlTV»*. f^K/t 
7H1 ©»«, #W.tf5~ 1 1 <Sg«T&5. d©g 
&©/ty FfeTifcttfi. lmmA©Y^n-fe;i/7T?»t>T 

/ty H 1 1 SJBjSTSr*. Sf^ h/ty H 1 1 ©*€?£ 
14. 0J;tf45 0 umx 5 0 umggT&S. 
[0 0 3 4] h/ty F 1 1 14. V?D-fe;U7 

Jbfc«H!J»fcE«*ftTt>*. -fftt^. *ttt«lT? 

14. at;w 7 *«fcr;xx h f i 1 immmzm 

n-fc;w©xX h/ty F l l K*rLT7n-7 , *r£8iIiJ 

mzWAzvzz.timmzts.'ox^z. l&*»ot, 

.kiteftoTV**. 

[0 0 3 5] fXh^yFl 114, WAtfEHtCTpLfc 

Aia»ia*««W9 o^jifcB«snfc«w»3/7 f 

TV>5. >7 h UfXj'IMItl 5 CSSf. 
[0 0 3 6] <>7hW^X^IlKtfl 2t4. «»©->7 



(4) tf«W5-l 9 8 7 83 

6 

vwj7>9\ 3immD\z&-?r&m\zmti-ztmf&,-2 

[0 0 3 7] BUCKO, CK114, 0 6 K^l" J: 5 ft 
9 ay 99****7 b\si?Z4H 3\zmM?Ztiib<D 
E»T*5. *&, EUTM, OS14. WhWW 
BIMSl 2©»fls*IMlp**1lflMrea.&. BiSSTMtz 
(4. 5/7 h l/yX^HIKi!l 2 St* h*- HfcSEJftT 
SMWfcStSflS. ESOStte. •fe;H*gHIK*»6© 
«ffly i --3'«5'7 F 1 3 fc-fcy htS^A'fc 

*^5WWB©«^V'^;psia 7 tc^-r. 

[0 0 3 8] ->7h l^X* 1 3 fctt. «*r*A*Jfl 
^H/i'XJ't. m*ffl->7M/yx^t*t»<5. 0 
8JCA*ffl->7hl/i>X3'l 3 a©IE#*^-r. E»S 
n4v7F-f>E«. E8IS0«->7F77FE«rc<& 
S. Utt^EiKSI, S014. 0 5fc^bfcBil8D(c* 
&*. BSIGOt4-fe;WllI5!StSi^SnT^So 

[0 0 3 9] 09(CA*fflv7hk>'X3'l 3 a©ftfiB 

mK&sf. bsicki, ckoij, ^en-enANDi 

a) 4a, 1 4b©A*lcS^nTWS. E8IOS 
■bAND 14 a, 1 4b©te©A^tCgE^nTHS. 

[0 0 4 0] AND 14 a, 1 4 b©HJ;*jl4. -etHPn 
AND 15 a, 15 \>V>\1]\Zl&WfetlX^Z>. ESRS 
1 14AND 15a <£^|*bT7 U y 7*7Dy 7* (fi(T. F 
/FtB&f) 1 6 alC«»SftTV»*. 

[00 4 1] F/F 1 6 a©ffi;*Jl4AND 1 5 bfcfrb 
TF/F 1 6 bfc»ttStt"0>$. 

[0 0 4 2] F/F 1 6b©m*(4. AND 1 7 ©A^J 
*i^©RSOfc»ttSnTV»*. ElTMIJAND 1 
30 7*±tf AND 1 8©A*CS?ttStlTtiS. AND 1 
7, 1 8 0ffiA»40R19*^LTE*GOfctttl4n 

[0 0 4 3] T ft*r5. ^©«k5(Cft"3TV»S. BdO 
StC "L" fi*9«A*Sn*£, AND 14a, 14b 
«l/TAND15a, 1 5 bfc^ny^ff^*tfig 

*ns. 

[0 0 4 4] -ebT. E«SS I^SAaSft&ftSEx- 
^»4, -tro^Dy^flr^tHSBL-TF/F 16 a, 16 
bfc J /7K^n«. H©IR, E«ITMIC "H" 

[0 0 4 5] E«80SIC "H" «WA*Sft« 

i. AND 14 a. 1 4 bfi^fibf^tftD. 
Bi/7 r-*nftV»«t'5lCftoTV>-5. 

[0 0 4 6] 01 0JCffl*fflv7hW^X5'l 3 

b©IB^<£^-T. B&G Itt-fe^rtHIKllcSg^^nT^ 
S. 01 HCttl^ffl->7hW^X^l 3b©rtffi@KS 

[0 0 4 7] E«IS H4AND2 0©A*lcS»S$nT 
50 E«80S«AND2 0tWAND2 l©A*lt 



-614- 



(5) 

7 

i&KSftT^-S. AND 2 0, 2 l©ffl;*mOR2 2£ 
^LTAND2 3 a©A;fttC8iB!3ftT^3. AND 2 
3 a ©ffi©A;*Jl;:«ESlC K 1 immZXvZ^Z. 
[0 04 8] AND2 3 aCtiJAhiF/F 1 6 aS^l 
TAND 2 3 b©A#td&^3ftTV>5. AND 2 3b 

omoxijMtmmcKotfi&mznT^z. and 2 

3 bOtUAttF/F 1 6 b*^UTSHi©SO{Cg)K«n 

tv>s. -fe^rtsKtcgi^n&BeiSG 1 a, ;^7? 

2 4S^-UTAND2 l©A:fr:fc<fctfAy H 1 OtC&lg! 

[0 0 4 9] ?ts.t>?>. ^©.kSlCftoT^S. E8IO 
StC "L" ^#^A*^n-5i:AND2 0*t«,f^u E 

LXF/F 16 a, 16b t£->7 >£tt£. 

[0050] Bsnosfc "h" imssn^ 

tAND 2 0 D. f^fel3ICAND2 1*J» 

^*i^n<yi7ffi^tc|Bl«UTF/'Fl 6 a, 16blC-> 

[0051] zwwmx-. sr;, bh«iosic "l" m 20 
a*AAatt*fc. «aix-3'^m*ffl->7Hwyx^i 

3 b*^EHSOCffl*^n5«t3tc:a-3T^-5. * 
*3» E4STM, os ©{§■*! w^wtfci;: "L" WVl 
©RSlCfct, S^hl^X^H&m 2li«lfeLfcV>«J:5 

[0 0 5 2] droiSl^^liSflll fC43^T«, T7h 
Ay H 1 l££tfE«ID£ffli;TifiMA*3nfct&£7 : 
h VVXVm,® 1 2 £:frLTM?!lf§€tC& 

[0053] -fe;n*ii5iK^eM9iJtfi^$nfcam a? 
^©MSfxMyHi la^estcm-rni 

flfltfttlCfcoTW*. L&**oT, Wt«5~l 1IBS 

g©'>f)c<B©xx hAy H 1 1 £>li;T-fe;u*jiiig&©« 

[0 0 5 4] ^tc, S8-&iEi!8lgl#fc7Lfcit&© 
£XA5©g8B»fa0£01 2 ICtkI". W 
*.«SOI*JB**l,TV»*. (¥*#£«) 

btt, WAtfS 1 Oj -?-©J?3tt. 0U;UiO. 

[0 0 5 5] S#&*iffii&Ji5 b±£«. ¥«#Jg5 c 

^©JUStt, CTA«2~3itm@Sf»5. 
5 c tCtt, ¥*{Wll«|sl»*? <H*ttf) # 

[0 0 5 6] *fc, #£#115 cfctt, «-V^D-fe;U7 

5««**SnTW6. Ifii&ft:2 5 It, m?L\iS lO, * 50 



iRpffl¥5-l 9 8 7 8 3 

8 

Sft-So 2 5 ©ifl«, fl*.tfO. 5 /imgSt* 

0. «fiifi#2 5©«£tt. a&&&*B«tJB5bJ:Dt>ff 

[0 0 5 7] *m&m 5 c ±»Ctt, #JIESIJI 5 dtf* 
JjE*nr^*. $JICBJl5d0!>JP3tt. «W.tf3~5 
/img&T&-5. £JBEttJB 5 d KB. -fc;H*lE»2 6 

mgft, fSB, «AtfO. 5ttmS«> EKlfy^B, 
«A«2. 5wmgar*-S. 

[0 0 5 8] fcfc, *®E»B5dS^-»&'>XA5© 
ffStt, Il*.i25 0 0<zm8ft-e&«. 012© 

[0 0 5 9] T*n^Mft*I82fc:6V»Ttt» 013 

CjR-rj:5fc, &v£n-fcjU7©xXhAyFi i\z7 
u-7Vc 2 7£»ttattr, T^n-b;P7©ftg*«)t 

-rs. 

[0 0 6 0] fcfc, 8*8 Btt. wtttDC^r^S' 
3>fX K AfflASf©DCA7^-mK AC 
X-f ->?>^t-X HFC**. 

[0 0 6 1] #cvj*c, *&T*D-fc;w5£*li83fc43V> 

Ttt, HlC^-rx|13a~3gt«eoT^v^n-fe 
JP7aS, ^©^v^n-fe^fc^r-S. 

[0062] vxt\wmmftWimi8aMz &\z^x 
a, xomm&fto. si*, Hi4fcw-r±5fc, *x 

A 5 $fc Ufctt8T!««#2 8 ±C«Bl/fc«, 

5 bfcgU*V»8a©»$©U»2 9 a&$XA5©g 
DM»6««. col*. y-TS' 
tt, u» 2 9 aOJMPMC, 01 4^;:jj*TJ:5fcx- 
AfiB3 0 a*t}gfS$n-5J:5i*»«a:-r-5. 
[0 0 6 3] iKViT, ^XA5©8ffifc^U«:V^X 
bK*-> (0^-ar-f) SVXi'tbT, UP2 9a© 
jflEffiO^^M 5 a«B#£*#tt© F 5-f x^^>^» 

x-A»3 0 aSSbfc*SXy?>yAtjtffi-4«k5 

[0 0 6 4] tfc, s i ©** , a«wicx^^>y^n 
^<kaicxv/?>^#sis:«-r-5.. cnicfco, *o 

DWTvi?D-fe;U7fei^©^ffl©v^n-fe;U7©* 

[0 0 6 5] C©i5tLT. 01 5fC*-TJ:3fC, $ 
XA5 03SK. ■5-©JSfflC'r-AfB3 0S»T*SW 
ffiHUit (XMffil^AHR) 2 9 &jgsf£f 3. 

[0 0 6 6] ^^T, <>XA£HmKNffi»JgCra3 b 

»c*v>Ttt, ^©saasrff 3. rat)*, s i o a ©* 

*»*WfcX?;^>irr*J:3fc*#RjtU&H5-fX 
y5 l >ytfe«fcJ:oT. 0 1 6 ± 3 fc, »M1U 
»2 9©««©«a&a*|ftiR)H5b, ffii&*2 5 (01 



-615- 



(6) 

9 

5#JS) &£.Ttmim2 5©T#t*ttS#Ji&8IJ15 

d©s 10. gg^^Bsiu iffifiaus (iffiffla^sj 

[0 0 6 7] r»±5CL.T^V^D-fe;W7 aS^/X 

A5#>e>#8rr£. r©85. sio. ©#£a#?Mtx 

y^>^t-£±5t&ttKJ£3nT^S©-r% #«Stl 
D-fe;w a*«k£R-©JiB©-??n-fe.;W7 1 
«lt«¥ft#J| 5 c <D®gt<DMVttf±m\Z&mL1tr), 

svnufts 1 ©»XTfiS3j«*«K*»*r*j:t , bft 

[0 0 6 8] C©fc©, 3^1ftffl©^V^D-fe;KDfi[g-& 

©v*n-fe;U7©#!3fflUS&«\ *©**aaWB©A 

©jaffl£©?XA 5 ©£®©¥S0£0 1 7 t*T. 
[0 0 6 9] jfc^T. ^Av^n-feJH»*lS3 cfcfe 
v>T. *AT*n-t;U7a**0l*wfcfc, tt<. At 

aeo|»3HH*fcAvjrn-tA'*B«'r«. ft*. £©« 
^©Av^a-fejHi, WjtH±5Sffl^-7i»n-fe;P7 a a? 
O*0Hlb*4KtR«fcbT«OSO IftJfiO^XA* 

£$0fflL;tt>©T;&s. 

[0 0 7 0] ■?■©«, £v?n-feJWBj£lg3 et*H 
Ttt, mi 8t^T<fc5t, SflUi2 9rtC. 09*. 
tf#U-f 3 Fftft**W;tX#*->ft»*«8*W&*. 

*»a*«3 2 atftftu ■&v*D-fe;w£@*rr 
a. 

[0071] tc^T, *miic^Ttt. mmw 
uft2 9 ©jea^-ftfcr— /uss o*wj*anT^*fc 

». Sffl«]Uft©Jli6«5©it«a5^C«tfUTJPfe 30 

oT^&>s**t»asn*©T, -5-©it^85^se^t 
UT*ft#ji 5 c v y 9ffAzm*mm?z z. 

tjJt^fttftoT^*. 

[0 0 7 2] J^T, £nfl#tlftflft&«a:a3 ft 
*^Tti. 01 9t^T±5t, mtfS lOi 
ft*lfi»K3 3£tfXA5©£ffi±tCVDilflPtJ;0 
ftftl/TSISftU«3 1 £«®&tf. 

[0073] «<, tfxA^nmroHfcias gt*v» 

Ttt. ^Atf^©fflSS:ff5. *t\ 019t^f«k5 
t. «ftM3 3±lC^SfttUHR3 4«iMrr«. £©40 

mm-rz. *©&. euAtfR i E&££Q¥«ft«*R 
3 ©ieffs^a-fb-rs. 

[oo7 4] »xj»aBBxa4fc»^Ttt. s 
u ?y^««6i*jfcBBeottaLs i«Mtr«. -t 

;HWBE8l©1@tt. «H^«4( 1 mia, J93l;l. Wttfl 
Mmg&, EftKy^tt, «A.tf5tfmiBflrC**. 
[0 0 7 5] *HT. ^X/YrXH&ffoT, 50 
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10 

««6fttftSLS I OftjUNtftftftgU #fjr^ 
ffi«6©A££TO£L;fc&. ^XAX^^fflStJ: 

[0 0 7 6] £©±5t*g»0!ltJ;nK. SIMU 
ft 2 9©Jtt»^.fttx- Afl53 0 tffftU&C&CJ: 

0, ft*. SftflUftOftftfeftA^Kftf l/r*b 

oTwfc***«iM»an«o-e. -5-©a^8B»se^t 

LT¥ftfM**lilftftTOj^©¥ft4M 5cfW7 
[0 0 7 7] 

[£Jfi0J2] 0 2 ltt*KM©te©*«Wf*5¥5W*: 
*«BB8R©iaiIg*t*ttS*XA©g»9rBB 

[0 0 7 8] *ftJM!2E*V»Ttt. ftBAT*nHaU 

Hftiatisv»T, effi^txwtasw^^n&s 

ffiffiJUftfc, ftAH9l£CVDttlCJ:t>T»l*Sn&ftti 
[0 0 7 9] ST. *XA5*»SfcLfcttftT. 3feC 

vdsb (H*-a-f) ©saaart©*-fe^3 5±t« 

[0 0 8 0] »>T, SHffllUft2 9t, W;ittX*-> 
V U— lf<S©± 5 ftjfc If- A 3 6 £B8!ft LTSffifflJUft 
2 9«fc. ft*tf#U3/U:J>fr5fc*«»&*l|3 2 

[0 0 8 1] fc£U £©«-&fflffl©j£*.|gl3 2bH 

# >j -> >j n >tK^an*t>©-e«ft <a*s jewibt 

*0. flIAKS i Oj T"b&V>. ft*. C©±5tUT 
SffiffiJUft2 9 *ffl»)i*bfc«©iet±, MfB^M^ 
1 tftftTft*. 

[0 0 8 2] £©±5t#*lS0|2t,kfttf, -«W 
t, M£flift<. *fc, ftftOff 

tfflftiitrittiO, &0&**m£&B'r«&:fc9E 
£S»(WC**©-C. Set, i9IBi'9y*©*4S» 

[0 0 8 3] ftftftO. -jRWfc*5J-«ftbftH 

©T, SffifJUft2 9SB^*Si;T#«ft:^-y^©iffi 

[0 0 8 4] ^ne>©ii8*. ^«frm«[iigsse©mjg 

tt*±r;^S0 £|6j±Sii-SC i:*tBj|gtftS. 
[0 0 8 5] £U> **M#tJ:oTftSnfc«W** 

1, 2ti83tsn«> i b©Tttft<, -e©sg£jasiL-ft 

[0 0 8 6] ft*.tfftBSIft«!2fc*^TH:. SWfJU 

«rtt*cvDiSfcj:D»j«*nfc«ifteaftatrft 



-616- 



(7) 

12 

«4gJ|i5Jt8T*D. ^J«IHfi!|U»WCxh7Xh 
> (&T> TEOSt^5) fcfflWtCVDS 

[0 0 8 7] ^©^©CVD&ibTte, 0J;tliffiB£ 
TTTEOSW/> (Oj ) tSrSlE^-ar-SOa -T 
EOSiECVDS, ITJETTTEOStOs 
SttSOa -TEOSmBECVDffi*&tt^7XV*r 

[0 0 8 8] 02 2IC, £©$|igig&©£XA5©g 20 

«*&*K3 2 c £JttfcWffifi («SJ^.«4 0 
0~4 5 0«) T^Tfr^^#enS. 
[0 0 8 9] SffiffllUjS^S^tjflfiro^Stb 

cs^-rs^ffifcabs. rfflii. WA«^©«fca \zt 

[0 0 9 0] -rtitt, z/?;-)\/*±f&ftt?Z>mili 
VX/wmmmtSOG (Spin On Glass)M£Jg«rf 

s. 

[0 0 9 1] 02 31;:, d©jaaxes©^xA5©M 
g&8r®0£^f. £©«£, S#&*SS3 2d©Jg/£l 

e*t«at?abs. ««>>i*isi3 2 d©^Mgi&*#* 
^©-ex^-:^ h&i6j±r#5^©«fc3Jfej»m*t# 

[0 0 9 2] ^AT^D-fe^CBtOttlUClStT 
gMlUj8£J&jrrs#£i:l.T, WAtf^©J;5lcb 30 
T-b&l^. S2 4C*-r±3lC. <j/XA5©SM 

i:*wt^fivi'DW7a©^l:. y-f-»^©# 
£<k^TUiR2 9 b£MT5. £©®©UiB2 9b 
5 b teg 

[0 0 9 3] g^T. 02 5fc^-r±ofc. USI2 9b 
©+^tUS!2 9 b<fct)&/jM(I©US?2 9 c £, 02 4 

Tlft^bfey-f -»-^©#J:0 fe/hffl©^ '»ifom 
£©IR©U«2 9 c 

S5b(CSL*K 

[0094] -e©a. s i ©&fca«Wfcx>y?>?-r 40 

* J: 5 »C*#1S8£ Ufc^ft H 7 -Y X 9 ^ > m%\Z& 
^T. ^XA5©SEKl^fi£t&Wv>XhA*-> (0 
*rB~f) STXi'tbT. Ui82 9b, 2 9cfi©Si 
gB#£Xy^>if|ifcSU 02 6C*-r«k5(C, j&gBfl. 

m\z?<y> H«©x-A»3 o*t^snftSffifi!iui8 
2 9 s^jefc-ra. 

[0 0 9 5] SHfflHUjSS, 'JV^77^ft«tr 

.t-DT^-rs ^ t fe wr&s. 

[0 0 9 6] £©«£«. ST, WA«^XA©gffiC 
02 4fc^l,&U»2 9 b£ffi^T3fc5&©U->>XNA 50 
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22 

A;?->£Rfc3;LT, ^gli. ^XAWgWC 02 5 

(C*U&US2 9 c fc^j&T*fc*©l'J>x hn*r-> 
*Mf&u xy5 i >^iaasff3«t5crn«^n. 

[0 0 9 7] 

[S&SlfcD&jg] *m\z*s»T®7r&t\5&Wo>5%, 
TE©tfe"9r*5. 

[0 0 9 8] TfcfrlS, lW!ELfci»JftSllIE«©&91IC 
±ftti. S®tl#Si8©)g$W5HC7Wi£^j£Lfc;r 
££±•3. ft*, SiSfflJ»*ISI©Ji8l5©itA8l5^lc«* 
UTflQfcoT^>b&###Steft*©T. *©it#«# 

sie^ t LT*mmkm®mm : ?Ki8.m<D¥mftm%f\z 
v=?vv tffzzLTzmmzwm?* z. t&Bimttaz. 

[0099] -«6<j(c. tf7xm&&-t>m<. m 

&m<. £Ni^8;&<«^©ftf?£*rTS«if 

mmm^mmp : nzmtbs-tsmmm^m2^rcit 

±£«lfMT#£©T, 3 ±§E?7-y:?©$8±£fll 
»JT*;:i:*<pIlgi:&S. £©*§*. ¥«#&»[ElBg 

S. 

[0ffi©fSB**l8W] 

[01] *fgW©-*«0JTi&£¥8#&«[II&ge© 
Kjg^SS:KBJ-rs«:«)©ie0-C»?). 
[0 2] I-*liIi»TatC?IA©ffr¥I0 

[0 3] 02©^XAlc^fi£$nifc5 1 -y7 r ®«E©a;^¥ 

[04] 03©5 i y^«^cjgfie$nfcv^D-fe;i,© 

ffi^¥B0t?*S. 

[05] mAV>^9ulz)VmzMl&1Ztl1ii'7Y\'V7> 
?l«I&BB£*TlHlS&0-e;fc£. 

[0 6] v7hUvX^@gSSB©|Bl»J£®.5fc*©i7a 

[0 7] v-7 KW>?X^llB5»©«j^lC*5tt5S!lffl« 
©ff*tU"^£7Rl-0T»S. 

[08] A*ffl->7 Nw^x^rofE^ri-s. 

[0 9] 08lC^bfcA*ffl->7hUS>X*©tfl8BlsIif& 
0T*S. 

[010] ^^^^^^^^©fB^-C*^. 
[011] 01 0lC*U&fflAffl->7hW^X^©rtg5 
HBS0-r*5. 

[012] ^-^Ei8lie«5t7il«©^XA©sa5Sf® 
0T&S. 

[013] Ti7D-t:;^iEig^ic:*tj-S^XA©||g5 
KrH0TS5. 

[014] 5iAgii^l8Mli£IliilIt5ti& 
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13 

[His] vx;\mmmftmmBf&xm*mi?ztt!h 
[Kiel vx;\3mm#mMMfgLxn*&m%ftib 

©SXAOBfilMrffiHT**. 
[017] 01 6fc;SL&#XA<&¥ffiBT**, 
[018] AT^n-fe*H3£3»ftBarr*fca60^x 

[019] ^xA*iB«swi»a*x8ftKwr*&» 

OtfXAaBfiWrWB-C**. 
[0 2 0] 9XA£B«¥fflto:ail*7*B©SXA<D 



[0 2 1] *|gM(Dffi<D*JS«-C*S#«ft:m«lllI»« 

B<D»axa+fc*i***v* □•feji/H5exg$i»BjT 

[0 2 2] *%MOfficD^Jfi^Tfe^¥«**«HI«Sg 

*©«aDca+K*it»AT^n-fe*HsxaftBW'r 

£fc»©*XA<0B»*W0TS5. 
[02 3] ^%^<Offi(0^ig^T&^*«ft*S[@?&^ 

*&»<DtfXA©BaWrffiBT?S*. 

[024] *»woffio*««T*s*««^a(a»« 

B<o«^aT»**WI8»««»J«n«eRiHr*fc 

a&©*XACDBSWrWBT?**. 
[0 2 5] *^WOffi(7)||M^Tfe^¥»^ffi[HlKS 

fi©BaxaT**Bm«»««»jatnasBwr*fc 

»©SXA<Dfi«»ffiBT**. 

[0 2 6] *56?BOffi©^Jfi«!jT*^¥^ft^li[[lieSS 
B©»^XgT»^SHW^»«lfcne&BWT^ft: 
»0tfXA©fi«WrHBT?»*. 

[f»CDBB] 

1 3g-#6E«IXg 

2 v{;ut)V&&XU 

3 ^Avjrot;«lfeEH 

3 a 9XABBB5MMIfHMxa 
3 b *XA£W«HBB#j5fcca 
3 c *fiv*a-fe;M*SX8 
3d fiT*Diz;WKi*xa 
3e Av^n^H5tXg 

3 f SXA£B«*»WM»&#XB 
3g *XA£B*W«fcia 

4 Bx&EBxa 

5 ¥***XA 
5a ¥3J#S 

5 b 
5c 



J0 



50 



40 



w 

5d #©E«g/g 

6 9-y7fBM 
7 

7 a ^F&^DirJI/ 

8 tjlMMHt 

9 Affl^HK®^ 

10 AyF 

11 fX hAy H 

1 2 *>7H/^0W 
13 

i3a xnm^yvv^^ 

AND 
AND 
AND 
AND 
F/F 
F/F 
AND 
AND 
OR 
AND 
AND 
OR 
AND 



13b 
14a 
14b 
1 5 a 
1 5 b 
1 6 a 
16b 
1 7 
1 8 

1 9 

2 0 
2 1 
22 
23 a 
2 3b AND 

2 4 nvvr 

25 

2 6 -fe/l1*3Efll 
2 7 ^D-^# 
2 8 3£B# 

2 9 BflWUft (gWffiJ#9J») 
29a US! 
2 9b UM 

2 9c US? 

3 0 x-Affl 

3 0a AB 

3 1 SBflUft (£Mffij#£J») 

32 a BAAftB 

3 2b Sftii^R 

3 2c 

3 2d ffi»ii*Bt 
33 

34 ymttmm 

3 5 U-fe^ 
3 6 #tf-A 
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(9) 



1 9 8 7 8 3 



1$ - ft K * I U 

1 — 'J 



r: 



[01] 

HI 



I SB Z ft £ ffi I g 



•5 












84 


m * * 


X 


s 


1 




X 




tS 


n 


0 




SI 15 f£ 


X 





7 3a 



r 3b 



[02] 



□□□□□ 



5 : J|i*ft*£/* 

6 : f7^« 



3d 



T 



r 



.3e 



» i » i B ll 

»tl« * »i4 * X g 



I 



[07] 

37 



[03] 



7 — " 



[04] 
10 





TM 


OS 




H 


L 




H 


H 


^7 f*T* f>*- K 


H 


L 



[08] 

ISC 8 

CM CKO 



[010] 



st 



in' 



GO 



13a 



SI 



la »o 

CKI CKO 

tJiy 

50 



Q 11 



-^8 
-9 
-10 



13b 



10 

[01 2] 
H 12 



5 b : £&<6£*£&Jg 



11 26 1 10 10 11 I 
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(10) 



#B8¥5- 1 9 8 7 8 3 



[05] 



[06] 

m 6 




CKO 



CK1 



j^_TL_j^_TL_n_ri 



D*U Data 
IN OUT 




II 26 10 10 26 11 28 11 10 10 26 11 
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(11) 



&H¥5-1 98 783 



[01 5] 



7 30 29 30 717a) 30 29 30 ,7 






2 9 :Sffi«U» (»B(BJ»WiR) 3 0 : ■?-/<» 



[01 7] 



mi 6] 

a is 



11 26 10 10 26 11 28 11 10 10 26 11 grfTf 




11 2610 31 10 26 11 2TB 11 10 3110 26 11 
3 l : £®fflU* 



[01 8] 




11 2610 31 10 26 11 28 It 10 3110 26 



1 



[01 9] 
0 19 




[020] 




30 32a 29 30 



30 29 32a 30 



32a 29 30 
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(12) 



4$H!¥5- 1 9 8 7 8 3 



[02 1] 
821 



32b 30 7 30 32b 30 7 

J 1.1 J K 




[023] 

a 23 




[02 2] 

a 22 

32c 7 



32c ,7 




1I7 26\25\ 26 11 28 111 I02510\26ll 
10 10 7(7a> 7(7a) 



11 26 10 1 



PIT j^TTf 

lb 26 11 35 11 10 10 11 



[024] 
«24 



29b 



29 b 




10 10 



[02 6] 
H26 



25 29 



29 29 







\ -So 
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